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(57) Abstract 

Novel human genes usable in gene diagnosis and development of new therapeutics. Specifically, human genes containing a base 
sequence encoding the amino acid sequence represented by SEQ ID NO:l or a part of the same, in particular, ones which are under the 
specific transcriptional regulation by a tumor suppressor gene p53. 
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6 CHollstein M.. et al.. Science (Washington DC). 253^ 49-53. 1990 „ 
p 5 3life^H^t UTftUHU (Vogelstein B.. et al.. Cell. 70: 523-526. 
1992) „ E^ftllWfcDNA^OlS'&'K.fc'K p2 l/WAFK MDM2. 
GADD4 5, BAX, cyclin G, IGF-BP3, P CNASO'GML^© 
S-MfrT^EHkffcTS:: t^II^tl^ CEl-DeiryW. S.. et al.. Cell. 
75: 817-825. 1993 : Wu X.. et al.. Genes Dev.. 7_i 1 126-1 132. 1 993 : 
Kastan M. B.. et al.. Cell. 7J_: 587-597. 1992 ; Miyashita T. . et al.. 
Cell. 80: 293-299. 1995 : Okamoto K. . et al. . EMBO. J.. 13: 4816-4822. 
1994 ; Buckbinder L. et al.. Nature, 377^ 646-649. 1995 ; Morris G. E. . 
et al.. Proc. Natl. Acad. Sci. USA. 93: 895-899. 1996 ; Furuhata T. . et 
al.. Oncogene. 13: 1965-1970. 1996 ) „ - © 0 . P 2 1 /WA F 1 . 
BAX&tfGML(±, P 5 3 KJ: <OW^^tl^mmnm^±R^r^ h - ^X© 
Zgm+k&frtlZo tt^ GADD4 5lt DN Ag«i::rattS#l£*fc V 
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f6<)ii©)g»li:^It$^o 5 .3 ^(ftiSfcT-©!^ 

ffis *&W%m±. t h^V A©$#Efap 5 3 (functional p53 

-binding sitesj&lip 5 3 h : p53-tagged sites) ©Sl&frp 5--"3"«to 

©^{iStCfiJc^UT^-S CPuruhata.T. . et al.. Oncogene. 13: 1965-1970, 
1996) o 

#3SHjm> IgfflJftJitfK^P 5 ZOJMtftMfc* (p53-target genes) iofip 5 3 
mmmi&fcT (p53-inducible genes) , «t)^p5 3 iz £ Z>iWmMte$Z^m 

it IB 3 c t * g $> t -r s o 
-r#t>*>> #s8imi±* is^ofi^: 1 t'^snsT ^ yttE^jo^suxti-gj* 
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g9p 5 37U^<tiH»tSW4 8 OfcfcttSp 5 3a#mRNAOi 
l$RT-PCRi:J;?))S«Tbfc^^St^5o 

03M4lt p 2 XMilfc^©^ A$$£^Tr0T£tK 0 3(21 9 lit 
ftif©x ? 7 >/-f > hn>^0 7^l/^^KBfi^I^^L, 0 4 ©(b)-(ix? 
7 >£t>'p 5 3*££8B&©#ft&g£^U 0 4 ©(c) (i^X ; Kp5 3- 
1 9 1 ©p 5 Sfe'&SBfttp 5 3 => >-tr>-9-X^@E?i|©it^^^-ro 

HS1£R T - P C R r «fc 0 «?flr Ufcte*^t¥lT* 6o 
01 1 (i. Sbfcin situ W 7* >J y>f-tf- S> a >©^^^Itfca<, 



m^tt, IUPAC, IUB©fi£, rjeSBBWXWT i yRS^J^trWM 

*5gW«eiFU. #Jx.lfK«^: 2t*$ft5J:-5i:, -*&DNAe#|-e 
S $ n £ * 36 B .fl l± ^ ^-6 D N A @E?iJ H *B ffl U D N A E?'J ^ ^ ft £ © 

^offiTflfcU :m:i*)3-K§n5#7 ^ yiii^^t^ k>© — :>©*&£ 
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-C£& (Nucleic Acids Res.. 43-74. 1981 ) 0 

K1"5D NAK^J n*,, zn^sK'J^^f- K©§2i£. 

W^ffidJ:*). 5^©itfc^ (ffl;itf#M©Stt#Jiifc-7-) Mx.!*-^ h 
X^<->7^ «y ? • ^ a-9?*i/7s (Methods in Enzyraology. 154^ p. 350. 367 
-382. 1987 : 100j_ p. 468. 1983 ; Nucleic Acids Res.. 12: p. 9441. 1984 

: mzLit^mmmmi ^^m^mu „ a*!k{t¥&m. p.m. m 

{fc^£$#£S[ (J. Am. Chem. Soc. 89: p. 4801. 1967 ; |hJ 91: p. 3350. 1969: 
Science. 150^ p. 178, 1968 ; Tetrahedron Lett., 22: p. 1859. 1981 :|B1 24: 
p.245, 1983) lcJ:0gJ*$1*fcDNA£'£fiRUfc*K Stli-tn^Offi^-frJC J; 

*3gHJiKfr/^6g5?iJ^!- : 2 d^f iafc?-(i. P 5 3d J;5#Hfl«I<£te3i©Jia 

te!*3Ui*&nji*fc^j£&©£fc^©#5li. *© : FRi&ci f i&*(cg«>TWfflr 
&6 t>;ft<5o £*<^ 3Sfet4©^fg^fr©-Cfe^Li-Fraumenij£{g?^^, 

P 5 3jtfc^©LOH^f\ ^H*<ga6^n««-8l©fi^©«^©J:9(Cp 5 3i: 
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(Clontech Lab. Inc.) m£ *) rfjSR©£Sc DNA?^ 7*7 'J -tg£ffil^5 r t 
m-TS cDNA^n- BtfJ©DN AE^JCSlRmu^S^f 

jkfc* © d n a se^ij iz m -r s if « «■ 1 1 k l t j& $ n d n a mm 

#^HJ!itfc^©®?#K|g*LT(i> PCR& (Science. 23(h 1350-1354. 
1985) {^J:4DNA/RNA*e&*<»*Jwfi|ffl-r#5o flcK, 7-T7'7'J-^ 
££:g©c DNAj&<&£ft8^J:7tt«£-Kli. (RACE : 

Rapid amplification of cDNA ends ; 12(6): 35-38. 1994). mz 5 ' 

-RACE (Frohman M. A., et al.. Proc. Natl. Acad. Sci. USA. B± 8998- 
9002. 1988) OUmtm^-Vhho frfrS P C R&<DUmiZffi LT1£ffl £ *l* 7* 

±Er#bn§^B^itfe^(i^-fflDNA»rM-^©^BE^J©^fc. 
Kfl*! -5 - tfixJi'^f***^ (Proc. Natl. Acad. Sci. USA. 74 

6 
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IB?1J#^ : 2 JI^«e^C*Mt*m2©ttffitll»W(wraK/i:ttffi*«fiF"rS 

-^I^tfj^&Ki: i)&^K§2i£T£6 (Molecular Cloning 2nd Ed., Cold 
Spring Harbor Laboratory Press (1989) ; gg={fc¥fS»iSfi? ritfcfl3f3E£L 
IU 1 1 1 J . Q*$LiV2&m (1986) «M) o 

ffc£ffl^TF«JTM? o - C t#T'£ 6 (Proc. Natl. Acad. Sci. 

USA.. 78: 6613, 1981 ; Science, 222_i 778. 1983 m a 

^zn&Kfifcrs^Sfflii&^w^&n* :n ^^^©^rn A©$>st. 

5 



WO 98/42835 PCT/JP98/01 146 

: 5463-5467. 1977) lr)l'<— hfe (Method in Enzymology. 65: 

499. 1980) m^&Qftteo ^tfr-CZZo 7^£&gg^J©&£t*. rtJBS©^ 

£fPJJitfc^©*iJffiC &tHZ, il^Oitfc^-ffl&X-ftfii C^Jx.«i. Science. 
224_i p. 1431. 1984 ; Biochem. Biophys. Res. Comm., 13Jh p. 692. 1985; 
Proc. Natl. Acad. Sci. USA, 80: p.5990. 1983SO'lafa?lffl^^#P10 iz'ft 

- ; tfiJSSa tLtit M®$l<®iR VWM&.®>e> i >fnt>ffli^:t^i 
LTIi. ^^(^^©MT'^^COSaaBa CCell. 23: 175-182. 198U ^ 
CProc. Natl. Acad. Sci. USA. 77: 4216-4220. 1980) ^U(ffll^tlth 

^Hm^^^-©i5»lt UT(i. #J;ttf. S V 4 0 £D»7a ? 
&ftir6p SV 2dhfr CMol. Cell. Biol., 1_l 854. 1981) SI£fll^T&So * 

li&&*X77 9 - V&fc+l-M? Z^** - 9 -ZttZ p AM 8 2 CProc. 
Natl. Acad. Sci. USA. 80: 1-5. 1983) m&mMV£Zo ^"Hitic^ 

$-V>&WMt UT(i. {5»Jx.{i'^ : f* 2 6 0 0 0 ©GSTK/O(S. 
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japonicum fi*) *ft«pCEX-2TK^pCEX-4T-2^^tl 
H^o^t^tli, ^ISfi#-(6CJ:<B!i^n4, zft££ 

±M^t LTO^rat LTlis x>x>J tToiJ (Escherichia coli) 
K 1 2ttmi)<& < fflV^tU <n-tbTli-)iSi:pBR 3 2 2&0'-£©&& 

< ffli^n*^ ztt&cRS ? 

lpp T/n^-^-. lac ^n^-^-> PL/PR^d * -^£&fflT 
< LTf# t>n 5 0rS©l&&*. D N A <D?|£ A#&&tf z ft K «k 4 

©frSttlf'F C r^^x-^-^'-y ^llj , 1175-1259 fUKStfUBik 1980 
^ 6^230 ^^^^m^fb^PA^ff ; Biochemistry. 25(25): 8274-8277. 
1986 : Eur. J. Biochem.. 163! 313-321. 1987 WS!T?£ 

8 



WO 98/42835 PCT/JP98/01146 

(HPLC) WSISfr^DvF^^-f-, SUr&> &£>*:: ft £©&£"t£^ 
^#J^-C$, UvtK#&t UTIiEff2©£6 ^ ^££1 

ix.liRT-PCR CReverse transcri bed-Polymerase chain reaction: 
Kawasaki E. S. , et al.. Amplification of RNA. In PCR Protocol. A Guide 
to methods and applications. Academic Press. Inc.. SanDiego. 21-27. 1991) 
\z& 5RNA*|CJ: 0. * it J - "9* > 7* o „ f -f > /8¥t/f (Molecular 
Cloning. Cold Spring Harbor Laboratory. 19893 ^HJ:*K l^*lt>Bl»(*^ 
life Uf^-So 

mmm 1 
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(1) b'y^Zfy 'J >) —~yf 

p 5 3 h c^o->p 5 3-19D \u.m^mo^mzm^^.L 

tz CTokino T. . etal.. Hum. Mol. Gene. 3^ 1537-1542. 1994] 0 P 5 3 9 ?'+r 
-i r-£#tf C 3 2 PD mm7v--7£&%LX, t h^lfiL'J >'^®3X ^ Y'y 
<i7?*)- ! -$:Z?i)--y7'Ltz 0 # 7s i K : p5 3 - 

cos 1 9 UEc oR I-Cfiftl, IEcoR 1 7 7 
pBluescr iptllSK (-) (Stratagene) iZ-*)-zr ? a - 
DN Ai2?i]#i£(^ t'y F (Taq DyeDeoxy Terminator Cycle Sequencing Kit; 
ABO OTbtAB I 3 7 7 DNA^-n>f-i:tffo/:„ 

(2) cDNA?n-->r 

37;Kp53-cosl9l (C^T 6itfc^©MtC, 7 >^ips<t 
RACE©j^#^tfo/io 

3X;Kp53-cosl91 ^BamHI^Bg 1 llKTfgffcU M$JI& 
^|77r/>h^> xr^f^^^-pSPLS (Gibco-BRL) 
CD B a mH I 1M h dlr?*? o - >fk U LipofectACE (Gibco-BRL) 
^ffl^TCOS 7»flan#AbfCo ^&HJ)&£2 4 TR I ZOL 

(Gibco-BRL) C^^RNA'&ilLfco 7 t -X hx h => > K c DN A£fi5c 
Wxy7^Xb/;77ry > h©P CRiiflSli. North WSl^l^Il 
(North M. A., et al.. Maram. Genome. 4^ 466-474. 1993) 0 cDNA77 
7 y y Mi. pBluescript IISK (-) KIT 7* ? a - ±ffi 
cDtfcO T 3 XtiT 7 7°7^ v-£&ffl LTlE^^^^tl/Co ii©Otot L 
TCD®}^] 1 9 1 E 1 c DNAifit>S+y h (Marathon cDNA amplification 
kit; Clontech) #*&tK#U (A) +RNA^iiatffflt5 

5" -SO' 3' -RACEKftLfco 

(3) RT - PCRJRflf 

p 5 33l*B/<? p53-wt3t(ip53-273 (Kern S. E. . etal.. 

1 0 
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Science (Washington DC). 256i 827-830, 1992) „ & % XWi ffi & f&ft 
SW4 8 0 (D-m^DN AmAlktf c DNAOMli. Furuhata m<D$$£l~'<£ 
Wtt^fz CFuruhataT.. etal.. Oncogene. 13: 1965-1970. 1996 ) o £ 
RNAIi, Superscript!! (Gibco-BRL) UTi£!f£¥Ufco 

miZ£iQ'®t>ntz c DN Affl® it® £»tmt Ltz 0 &PCR5-J£(;U 

2 0 0 n gO^RNA^bOcDNA^fffl UTUBfcLfco P C RJg&teXltt 

CHanH-J.. etal.. Hum. Mol. Genet.. 4i 237-242. 1995) Ett©t>©*ffiffl 
U KtfSldU 9 4°C2^CD?D^ttX-r>y^lC^C 3 0 1M ? ;l/ ( 1 9 1 E 1 © 
XI* 2 5 ?h (P 2 1 /WAF 1 RO'G A P D H<D*£) ©iM ? 'J 
> *y 7 ( 9 4 °C 3 0 EJ\ 5 5 - 6 0 V 3 0 #\ 7 2 °C 1 #) dTfi 1 -o /c 

(GeneAmp PCR system 9600: Perkin Elmer) o 7 ■< ~? -WM\t, V0k 1 ©t 





£ £ 0] 


( 1 9 1 E 1 ) 


E 1 S 2 
E 1 A 2 


5' - AGCCACTC ACTGGTGGGA- 3* 
5' -CCCGGTGACGAGGATGTCGA- 3' 


(p 2 1 /WAF 1 ) 


Wl S 
W 2 A 


5" - GTTCCTTGTGGACCCGGAGC- 3' 
5' -GGTACAAGACAGTG ACAGGTC- 3* 


(GAP GH) 


HGS 
HG A 


5' -CAACTACATGGTTTACATGTTC- 3 
5' -GCCAGTGGACTCCACGAC - 3' 



m^Ztltc c DNAIi, 3 %Nu S i e v e GTG (2:1) Tifa-xfA, 

1 1 
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(4) J-*¥ >7*a v MSflr 

iE^t hffl«*#©#>J (A) +RNA^;-f>^D. y h (Clontech) 
c DNA©? ? U*f-K9 0 9 - 1 5 8 3 (-tS^"t"'S 7 y 9 U~?v 4 1» 

gfc#U (0. 1XSSC/0. 1% SDS) - 8 (TCKT 2 4 BfBI:*- h7^t?*77|-0 

(5) FISH 

F1SHI1 Inazawa f ©^feCSE^iil/': CInazawa J., et al.. 
Genomics, 17 ; 153-162. 1993] 0 t h W$fe&f*te^ (thymidine 

synchronization / bromodeoxyuridine release technique) d?£i,*iSiS2 Lfc 0 
W7*'J y^-tf'-^a >{^5tAZ:*>. ^S+fflOUBJiatiffefe (Hoechst 33258) & 
O'UVgBML/co K?o->p 5 3 - c o s 1 9 1 it, 9 h7>XU 

->/ 3 >i:J;i5t*tf>- 1 6-dUTPCJ:»)fliaiU g&L/cifrg^ SB&fe 
fttM^'J ^Xlto A 1 u 'J e- h0J:5tt»ffi^S«£UK?(KJ:*>' 
-rXfyr^-^l/^-l^i-f^^t^. Ifefeffc in si tu #PfaJ (chromosomal in 
situ suppression) 7* U ^-f -tf- $/ a t/c 0 7' 'J y-T 

;Hi, FITC-7t*i?>i:t«tlJU:, 7* 'J ^-f XS/r^©i¥lfflttM 

(6) mm&&m 

DNAJt&li. F A S T A 7° d UKZ Jc^-r-^- Xflfc&K J; OfToA: 
(non-redundant nucleic acid sequence databese X(i non-redundant 
protein sequence databese ; t h Y y AJUflr-t? > * -> ^^TC^E^W^HJr) 0 

(7) IS* 

(-f) p 5 3^#itfe^O^ 
p 5 3 hOtlto, ?o->P53-l9l £7°d-7'<!: LT, fc h 

I 2 
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Y=j4-J=7 'J-£X? 'J-— >rU K?d-> : p 5 3 - 

c o s 1 9 i zm^o :<D3Xi kks*?- seaw-p 5 ziz*znmttm&& 

VXl^&frZofr&m^ZlH^ RT-PCR»^ffo/; 0 RT-PCRTIt 
gtlXlilllp 5 3 c DNA^^trUm^^ 9 -X- iBWKDNAWA Lfc 
SW4 8 0ffi (SW4 8 0 - wt 5 3 XliSW 4 8 0 -m t 5 3) iOiifiU 

tzRNAzmmtLx&mLtzo mnmm<Dotr>x$>% 1 9 1 e r^^L/c 

SW 4 8 0 -m t 5 3 (gUi) Kfctt^fc^KJt^T. SW4 8 0 
-w t 5 3 (i?£M) Kfctf L < MM LXts <0 (0 1 #M) . 

1 9 1 E 1 CD36S(i»£Sp 5 3i:ioti#$ntl^ttx.^nfco 

fols 13 1 14. £?£1>P 5 3 7 U;l/^<tH)B»»SW 4 8 0 Kfctf* 
p 5 3SI#mRNA©l6a*RT-PCRtw«k*)j»»fLfcfeft«-^-r^T'*«o 

cntanil SW4 8 0£. p 5 3 -wt (W) X(±P 5 3 - 2 7 3 (M) 
THaWCMKftlt, RT-PCRitifSCtOP 2 XM^^-O^Si^iS 
L/co RNA*>^;Hi. (RT) ffftT ( + ) Xli^ffftT (-) 

izmz^Rfcitm Ufc 0 R N AHMte G A P D HC^ft©*«^ J;^>hn- 

1 9 1 E 1 &zrv-7'k LX&m UccDNAX? U 
5* -S.O'3' -RACE4ffttl\ 3 5 5 2 b p*m*>£5 c DNA£M L/c Q 
TP2XMJ fcjgtftf^ftfcKcDNAfcfc. 4 3 1 7; y»Olfi*3 - Kt5 
1 2 9 3 b p©*-7> 'J — r-f >r7l/-A^fbtl^o ^©£DNAE?'I 
(4. E#l#^ : 3(^-Tt*)*3"Cfe-5o Hp-t,, P2XMcDNA©3-K««li, 
£S#^4 6 1 3 3 8 K^StU »3EWfc h ? > X J ? > F / 4 > 
(M 1 St>'M2) (i. tti^tlT i ;iS^f 3 3 - 4 9f g^O'3 2 4 - 
3 4 4 #@©T i /BftE#Ji::&*K £fc voltage-gated K + channel sH 5 
SMH-bTV > h (H) {*, 7 ' y 3 0 6- 3 1 9 i:ffftLT^fc 0 

IRcDNA^-ra-yt-r-Sy-lf >7'a-v Mff«rKJ:nii\ #t&^C:fc^T 

1 3 
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mmfristznmi*. p 2XM©se?>jRo'7 ^ hP2x.i-P2X7 b-tr^-c: 

&iIUT#?F£nT^£o ±$li. «#$nT^5 2o©$7k1Mi£ (M 1 SO' 
M2) RZfH 5&7p-? 0 MEpii, P 2 XM©$£Efi*JN »J p 5/ U - •> 3 > 

£§|0Jj©7^3ia{K^-{i<J:oT:3- K^ntl^7 ^ JMMPHt, mmi'Zti 
t,P2Xl/-b^-7 7 5 U LTfctK emit hP 2 XU 
■b^-7 T S U -©ir^cty <t#x.^>n-So 
(^) 8ti£P#r 

IEc DNAt*©*fl£-f 5^; ADNASe?iJ (p53-cos191) ©JttKdck 0, 
x?y >/^f> havMRO'jEI-f > hn>©iS^DNAE?iJ«-#ti\ ^ ©m 
fc^©^V A«jEK*<i!H^^t<£ofc (S3#hb) o d©mfc«. ttl 2kb© 
yy A 0. 1 2 ©x? y >^£>/j:3 (i4®btl) 0 P 5 3 

C ©fce^Oft 1 . 6 kbT^(r#&LT^<5 (04©b&O'c 
#8*0 o 3X;Fp53-cosl91 in situ 'W?* 

ijy^t'-^ 3 >S ( F ISHfe) i:J:0> - ©itfe^ ©5fefefttegli> 
2 2 q 1 1 fcifcgiSftfc (0 1 1 : #HWtt'W 7" U -tr - $/ a > > 
;u*<t hSfefe(*/<> K2 2ql 1 KBab^n. flb©^fe(*±tc(ii/rf-A{±gJ6 

(~) #t&©5 (Skeletal muscle) Kfctf agfSSfcx:/? >T f > r (alternative 
splicing) 

#»fS5J:0iISL^:RNA©RT-PCR»©iSg!DNAE?lJ*^T{±, x? 
y> 1 0. x?y > l o-l 1 X(ix?v> 1 ©—35 (x?y > 1 © K-f--U--f 
hfr&Tifcl 8 bp) »IIIS«X^7'f S/>r©3«4M >7 U-Afe^l 

«(ALU L2MAL3) TWKB&tt/c (H7#HR) 0 
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RT- PCRm^mmt. Nl tN2t^^ntl^o 3o©^^7 p O^' , JT> 
Hi. ALK AL 2RO'AL 3T'^^nt:^<5o 

12 3 SO* 4 djjrf J:?^ x?y> 1 - 2SCfx;v> 1 1 \t, lEtfU h v > 
>7*^ >^M 1 SO'M2(CtB^-r^o StM 1 XCJ c M2ffi«lf; x? 7 > 
1 0 K£ft*igigSMcte-t?7V > h (H 5) ttfci:, ion pore 

and ion-binding 1M Y^&tZ tZtlXl^Z (Valera S. . et al.. Nature. 
371: 516-519. 1994 : Brake A. J., et al.. Nature. 371^ 519-523. 1994) „ 

- KLT^-5 fe© £&t>tl&o 

fr(DM5-&*lLT\,^2>Z.bi)<WL&&nT\,^& (Gunthert U.. et al.. Cell. 65: 
13-24, 1991 : Arch R. . et al.. Science (Washington DC). 257: 682- 
685. 1992) o *-T?* 4 «®8tlS:»Sl*SL 2 «OfMt>' 1 8i<Bllfl»fcKK 

RT- PCRPtffKcfcOML-fco ^^@8~1 0 d^f „ IMK&^T. 
RT-PCRIi, lfflfe«fr£SfiLA:£RNA (200ng) Zm^Timi'm^ 
SfcLfcfe©-C£>'K (Cell tines) IU 8t8d05ftS (A204 : 

A673: \s-y2, Hs729T : U->3. RD: U - > 4 ) . ItflffAlS (SW872 : U- 
>5) &t/f^l (NY: U-> 6, Hu03Nl : l/->7) Kfctt* *>©T**o * 
fc* TO©^RNA (200ng) 7&M=>SHSL*&fli (I. 1:2. 1:4. 1:8. 
1:16, 1:32) Ltz c DN A£fflt,^T P C Rifi£ Lfc*£m£0Mi:T^ LT 
( "Skeletal muscle" U— >) o 
@8Rt>'9(i, buE©N 1 , ALU N2. AL 2&t>'AL 3 Cl:fc*t**£££ 
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5jrrk©-e&o, ^nbOPCRiit-rxit mg&. 392. 314. 450. 

3 8 4 M3 0 6bp-C**o tft. RNAill^ G APDH©igi|iI££:fe LTn 

1 0) o 

<e©*£j^ ccDitfe j f L oiss.(i> ifl&u/^iiciieMfcfK o«j:ocd^«i^ 
mmi&tt (A673) irfc^T^fc^ur^/co ci n t»iaflat*tr ^ ^ ^ s«j 

i i 7^7>rx/<'j yy Mi. fcfflj&Kfctf**©*^'**--^. 

(RD) &£>'£>io©M® (Hu03Nl) -etifflatfclK J; 0^ < mitottltio 
(^) #S 

*5giW(c«J:*3s ATP-gated ion channels *3-Kt4P2X7 7 ; 'J — ©St 

p 5 3£§£1£I2Wis c©i£fc^£3-fr£nx $ KDNA©EW*^(C<k 0. R 
*fr?-©T8foft 1 . 6 k bKEffiSnfco p 5 3 KJ; 9frJ$P£ftTt^«fc^© 

^ff^am^nr^T^ao »^©8rMfc^K4o^T{i. i»p5 3 

J££8Bftli, *©TSEK<ftfiL/T^fco ^n<^©^m(±> p 5 3 te^m**- > 

©^ #115 h P 2 X 6 ( 8 0 %m— £) . Kffi ^Sfe£*rr*o LA^L 

7>y h P 2 X 6 mRNA^©lE^$Bffl(ife^Tl.tB^tl^©(i*fb, 

•y hP 2X 6©h FfflSftTfeSili^^n*^, P 2XH?7*-ti. ATP- 
gated ion channels ir#3B<*tt. mffl£ J P'yi'"Xxtem(D& -5 ttttlB&fl. AT P 
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SMIS^ttiStfe©^* UT8te-f 5£$ttT£TV6 CZheng L.M.. 

et al.. J. Cell Biol.. 113l 279-288 1991 ; Zoeteweij J. P.. et al.. 
Biochern. J.. 288i 207-213. 1992 ; Kennedy C. . et al. . Nature. 377: 
385-386. 1995) 0 £/c N T ^ J M l/^l/T©EflSMSlteli, RP- 2 tWift 

zfliftmmc DNAtowefeBfe^nSo rp-2(*s tf>vm9Hz&*)T# 

F-->X^g;btl^^7 7 hWl»ttll&K:fcl*T^#$n*mRNA-fr"£© 
subtractive 7' 'J 94 -fcr- is a >(r«t o T^-iSI^ ntl^ COwens G. P.. 
et al.. Mol. Cell. Biol.. U: 4177-4188 1991 ) 0 ATPti, iftHl&rt*;t/i/ 

tf£p 5 3flc^ttT^h-^X ATP Kcfc 9 {*/r£ft£) 

^fc 0 h 7 >^ / > >M 1 0-95*3- Kt* x ? V > 1 

©— gj£^rsv-r ■r-ncxrv-r t> 6 «©*§»** ©ft 

i/y7T&t&miit&to<Dm&ififtfr^tzZtltmUZtl. 7; y«T©TO 

* ©fi*fc©*"T?t;U C©fc£^££fr$fefef*«« (22qll) - 
?g££ftT*>9 (Newsharo I., et al.. Genomics. 19: 433-440. 1994 : 
Schofield D. E. , et al. . Genes Chromosom. Cancer. 15: 1 0- 1 7. 1 996 : 
Biegel J. A., et al.. Genes Chromosom. Cancer. 16: 94-105. 1996) . -© 
itfcW Z ©M$ K#frf 6 mtoffl&G& T** 6 nTfEtt*^ L T l *5 o 

M_h©fi|fflnTfi&1£ 
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£§9p 5 3(r£oT^£ft6$r&tt&fc^£#$l^ 0 C©cDNASE?i|{*. 
P2Xl/t^-7 7 $ 'J-ICfflKtt«:^4 317; jn*<1* K"f 

'J -tm U-Afc^X/C^So CCD^"7^K(i> P2X7 7 ; 
'J -©> >/<-©iS/,i#i^f I (ATP-gated ion channels) , 

(programmed cell death) *S«$tlfclilRIWll&ir*f^r©ft{k^ 

P2XM (P2X specifically expressed in skeltal muscle) b£ttifiotitzo 
iP2X Miffed (i> MHaitmcDiqi^JS t>VXIi#f&^ K it £ T # h - •> X d 

fe^lis ffl7v« (rhabdoid tumor) l>Tft£#ft £*l"t^Slfefett'<> K 
2 2 q 1 1 KttgLTl^fco 
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mmtt : i 

IE?IJ©fi£ : 4 3 1 
®I?IJ<DS : 7 ; 

Met Gly Ser Pro Cly Ala Thr Thr Gly Trp Gly Leu Leu Asp Tyr Lys 

15 10 15 

Thr Glu Lys Tyr Val Met Thr Arg Asn Trp Arg Val Gly Ala Leu Gin 

20 25 30 

Arg Leu Leu Gin Phe Gly He Val Val Tyr Val Val Gly Trp Ala Leu 

35 40 45 

Leu Ala Lys Lys Gly Tyr Gin Glu Arg Asp Leu Glu Pro Gin Phe Ser 

50 55 60 

He He Thr Lys Leu Lys Gly Val Ser Val Thr Gin He Lys Glu Leu 
65 70 75 80 

Gly Asn Arg Leu Trp Asp Val Ala Asp Phe Val Lys Pro Pro Gin Gly 

85 90 95 

Glu Asn Val Phe Phe Leu Val Thr Asn Phe Leu Val Thr Pro Ala Gin 

100 105 110 

Val Gin Gly Arg Cys Pro Glu His Pro Ser Val Pro Leu Ala Asn Cys 

115 120 125 

Trp Val Asp Glu Asp Cys Pro Glu Gly Glu Gly Gly Thr His Ser His 

130 135 140 

Gly Val Lys Thr Gly Gin Cys Val Val Phe Asn Gly Thr His Arg Thr 

2 0 
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145 150 155 160 

Cys Glu lie Trp Ser Trp Cys Pro Val Glu Ser Gly .Val Val Pro Ser 

165 170 175 

Arg Pro Leu Leu Ala Gin Ala Gin Asn Phe Thr Leu Phe lie Lys Asn 

180 185 190 

Thr Val Thr Phe Ser Lys Phe Asn Phe Ser Lys Ser Asn Ala Leu Glu 

195 200 205 

Thr Trp Asp Pro Thr Tyr Phe Lys His Cys Arg Tyr Glu Pro Gin Phe 

210 215 220 

Ser Pro Tyr Cys Pro Val Phe Arg lie Gly Asp Leu Val Ala Lys Ala 
225 230 235 240 

Gly Gly Thr Phe Glu Asp Leu Ala Leu Leu Gly Gly Ser Val Gly lie 

245 250 255 

Arg Val His Trp Asp Cys Asp Leu Asp Thr Gly Asp Ser Gly Cys Trp 

260 265 270 

Pro His Tyr Ser Phe Gin Leu Gin Glu Lys Ser Tyr Asn Phe Arg Thr 

275 280 285 

Ala Thr His Trp Trp Glu Gin Pro Gly Val Glu Ala Arg Thr Leu Leu 

290 295 300 

Lys Leu Tyr Gly lie Arg Phe Asp lie Leu Val Thr Gly Gin Ala Gly 
305 310 315 320 

Lys Phe Gly Leu lie Pro Thr Ala Val Thr Leu Gly Thr Gly Ala Ala 

325 330 335 

Trp Leu Gly Val Val Thr Phe Phe Cys Asp Leu Leu Leu Leu Tyr Val 

340 345 350 

Asp Arg Glu Ala His Phe Tyr Trp Arg Thr Lys Tyr Glu Glu Ala Lys 

2 1 
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355 360 365 

Ala Pro Lys Ala Thr Ala Asn Ser Val Trp Arg Glu Leu Ala Leu Ala 

370 375 380 

Ser Gin Ala Arg Leu Ala Glu Cys Leu Arg Arg Ser Ser Ala Pro Ala 
385 390 395 400 

Pro Thr Ala Thr Ala Ala Gly Ser Gin Thr Gin Thr Pro Gly Trp Pro --" 

405 410 415 

Cys Pro Ser Ser Asp Thr His Leu Pro Thr His Ser Gly Ser Leu 
420 425 430 

@E?lJ#^ : 2 
IB^JcDg^ : 1 2 9 3 

fie^lJcDffi^ : DNA (cDNA) 

ATGGGCTCCC CAGGGGCTAC GACAGGCTGG GGGCTTCTGG ATTATAAGAC GGAGAAGTAT 60 

GTGATGACCA GGAACTGGCG GGTGGGCGCC CTGCAGAGGC TGCTGCAGTT TGGGATCGTG 120 

GTCTATGTGG TAGGGTGGGC GCTCCTCGCC AAAAAAGGCT ACCAGGAGCG GGACCTGGAA 180 

CCCCAGTTTT CCATCATCAC CAAACTCAAA GGGGTTTCCG TCACTCAGAT CAAGGAGCTT 240 

GGAAACCGGC TGTGGGATGT GGCCGACTTC GTGAAGCCAC CTCAGGGAGA GAACGTGTTC 300 

TTCTTGGTGA CCAACTTCCT TGTGACGCCA GCCCAAGTTC AGGGCAGATG CCCAGAGCAC 360 

CCGTCCGTCC CACTGGCTAA CTGCTGGGTC GACGAGGACT GCCCCGAAGG GGAGGGAGGC 420 

ACACACAGCC ACGGTGTAAA AACAGGCCAG TGTGTGGTGT TCAATGGGAC CCACAGGACC 480 

TGTGAGATCT GGAGTTGGTG CCCCGTGGAG AGTGGCGTTG TGCCCTCGAG GCCCCTGCTG 540 

GCCCAGGCCC AGAACTTCAC ACTGTTCATC AAAAACACAG TCACCTTCAG CAAGTTCAAC 600 
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TTCTCTAAGT CCAATGCCTT GGACACCTGG 


GACCCCACCT ATTTTAAGCA CTGCCGCTAT 


660 


GAACCACAAT TCAGCCCCTA CTGTCCCGTG 


TTCCGCATTG GGGA.CCTCGT GGCCAAGGCT 


720 


GGAGGGACCT TCGAGGACCT GGCGTTGCTG 


GGTGGCTCTG TAGGCATCAG AGTTCACTGG 


780 


GATTGTGACC TGGACACCGG GGACTCTGGC 


TGCTGGCCTC ACTACTCCTT CCAGCTGCAG 


840 


GAGAAGAGCT ACAACTTCAG GAGAGCCACT 


CACTGGTGGG AGCAACCGGG TC-TGGAGGCC 


900 


CGCACCCTGC TCAAGCTCTA TGGAATCCGC 


TTCGACATCC TCGTCACCGG GCAGGCAGGG- 


"960 


AAGTTCGGGC TCATCCCCAC GGCCGTCACA 


CTGGGCACCG GGGCAGCTTG GCTGGGCGTG 


1020 


GTCACCTTTT TCTGTGACCT GCTACTGCTG 


TATGTGGATA GAGAAGCCCA TTTCTACTGG 


1080 


AGGACAAAGT ATGAGGAGGC CAAGGCCCCG 


AAAGCAACCG CCAACTCTGT GTGGAGGGAG 


1140 


CTGGCCCTTG CATCCCAAGC CCGACTGGCC 


GAGTGCCTCA GACGGAGCTC AGCACCTGCA 


1200 


CCCACGGCCA CTGCTGCTGG GAGTCAGACA 


CAGACACCAG GATGGCCCTG TCCAAGTTCT 


1260 


GACACCCACT TGCCAACCCA TTCCGGGAGC 


CTG 


1293 


: 3 






SB^lJCDS^ : 1 6 9 7 






wMom : mm 






mom -» 












^.momm ■. dna (cdna) 












<&®£m*r?%m- : CDS 






: 4 6 . . 1 3 3 8 






#§j£&£U/c;fr£: E 






: 






CTGCCATGCT GACTCATGTG CCCGCAGCTA 


GCAGGAGCTG GCAGC ATG GGC TCC 


54 



Met Gly Ser 
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CCA GGG GCT ACG ACA GGC TGG GGG CTT CTG GAT TAT AAG ACG GAG AAG 102 

Pro Gly Ala Thr Thr Gly Trp Gly Leu Leu Asp Tyr Lys Thr Glu Lys 

5 10 15 

TAT GTG ATG ACC AGG AAC TGG CGG GTG GGC GCC CTG CAG AGG CTG CTG 150 

Tyr Val Met Thr Arg Asn Trp Arg Val Gly Ala Leu Gin Arg Leu Leu 

20 25 30 35 - 

CAG TTT GGG ATC GTG GTC TAT GTG GTA GGG TGG GCG CTC CTC GCC AAA 198 

Gin Phe Gly He Val Val Tyr Val Val Gly Trp Ala Leu Leu Ala Lys 

40 45 50 

AAA GGC TAC CAG GAG CGG GAC CTG GAA CCC CAG TTT TCC ATC ATC ACC 246 

Lys Gly Tyr Gin Glu Arg Asp Leu Glu Pro Gin Phe Ser lie lie Thr 

55 60 65 

AAA CTC AAA GGG GTT TCC GTC ACT CAG ATC AAG GAG CTT GGA AAC CGG 294 

Lys Leu Lys Gly Val Ser Val Thr Gin He Lys Glu Leu Gly Asn Arg 

70 75 80 

CTG TGG GAT GTG GCC GAC TTC GTG AAG CCA CCT CAG GGA GAG AAC GTG 342 

Leu Trp Asp Val Ala Asp Phe Val Lys Pro Pro Gin Gly Glu Asn Val 

85 90 95 

TTC TTC TTG GTG ACC AAC TTC CTT GTG ACG CCA GCC CAA GTT CAG GGC 390 

Phe Phe Leu Val Thr Asn Phe Leu Val Thr Pro Ala Gin Val Gin Gly 

100 105 110 115 

AGA TGC CCA GAG CAC CCG TCC GTC CCA CTG GCT AAC TGC TGG GTC GAC 438 

Arg Cys Pro Glu His Pro Ser Val Pro Leu Ala Asn Cys Trp Val Asp 

120 125 130 

GAG GAC TGC CCC GAA GGG GAG GGA GGC ACA CAC AGC CAC GGT GTA AAA 486 

Glu Asp Cys Pro Glu Gly Glu Gly Gly Thr His Ser His Gly Val Lys 
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135 140 145 

ACA GGC CAG TGT GTG GTG TTC AAT GGG ACC CAC AGG ACC TGT GAG ATC 534 
Thr Gly Gin Cys Val Val Phe Asn Gly Thr His Arg Thr Cys Glu He 

150 155 160 

TGG ACT TGG TGC CCC GTG GAG AGT GGC GTT GTG CCC TCG AGG CCC CTG 582 
Trp Ser Trp Cys Pro Val Glu Ser Gly Val Val Pro Ser Arg Pro Leu --' 

165 170 175 

CTG GCC CAG GCC CAG AAC TTC ACA CTG TTC ATC AAA AAC ACA GTC ACC 630 
Leu Ala Gin Ala Gin Asn Phe Thr Leu Phe lie Lys Asn Thr Val Thr 
180 185 190 195 

TTC AGC AAG TTC AAC TTC TCT AAG TCC AAT GCC TTG GAG ACC TGG GAC 678 
Phe Ser Lys Phe Asn Phe Ser Lys Ser Asn Ala Leu Glu Thr Trp Asp 

200 205 210 

CCC ACC TAT TTT AAG CAC TGC CGC TAT GAA CCA CAA TTC AGC CCC TAC 726 
Pro Thr Tyr Phe Lys His Cys Arg Tyr Glu Pro Gin Phe Ser Pro Tyr 

215 220 225 

TGT CCC GTG TTC CGC ATT GGG GAC CTC GTG GCC AAG GCT GGA GGG ACC 774 
Cys Pro Val Phe Arg lie Gly Asp Leu Val Ala Lys Ala Gly Gly Thr 

230 235 240 

TTC GAG GAC CTG GCG TTG CTG GGT GGC TCT GTA GGC ATC AGA GTT CAC 822 
Phe Glu Asp Leu Ala Leu Leu Gly Gly Ser Val Gly He Arg Val His 

245 250 255 

TGG GAT TGT GAC CTG GAC ACC GGG GAC TCT GGC TGC TGG CCT CAC TAC 870 
Trp Asp Cys Asp Leu Asp Thr Gly Asp Ser Gly Cys Trp Pro His Tyr 
260 265 270 275 

TCC TTC CAG CTG CAG GAG AAG AGC TAC AAC TTC AGG ACA GCC ACT CAC 918 
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3. 6 kb©l£^ft#tfcffi£ftT*>9 (i2#I) , &oT. ^cDNAIi. (5 

T'&*K &a&L$l (Heart. Brain. Placenta, Lung, Skeletal muscle. Kidney, 
Spleen. Thymus. Prostate. Testis. Ovary, Small intestine. Colon. 
Leukocyte ) ^<=>«D#»J (A)* RN A (2jtig/l/-» ©7* a h^P-2XM 

(a) ffll^^^ 

£67 s -**--*©ffiiattlfe3feKJ:tltf. *&WKfrfrZ7 £ y®2@E?njli, 
ATP-gated ion channel(P2X) U-tr 7° * - 7 y * >J - CValera S. . et al.. 
Nature. 37U 516-519. 1994 ; Brake A. J., et al.. Nature, 371_L 519-523. 
1994] U v <y h P 2 X 6 CCollo G. . et al. . J. 

Neurosci.. 16: 2495-2507 1996) tS 0 % ©l^-1££;^ Lfc (0 5&O'6# 

H3&£>'4ti. P 2 XMitfei 1 ©^* 7 Am^^^-ria-efe *K 03(a)ti> 
1 9 1 itfe-T-©^^ V >/f > Fo>W?? U^f- KE*!J£^LTl^6o x 
?7>&t>V > r-a>©@£?IJte N »i^ N ^cX^O'/hX^T'^^tlT^Sa 04 

Lfcfe©t«>5o 12 4* (Otis 3X;Kp5 3-19 1©p5 3£££SB 

tttp 5 3 3 >*>*X*S£E^£Jt«lvfct>©-e&(K ^cWJi. P533>t 

(c-^-r 5 y y AiB^j u /j^^ i* =» > -t? > xmm t & mm&& l 

T^-5o P2XU-b7°?- (P2X1-X6) 7 r $ 'J ~©£T© y >/<-(±. 2 o© 
h7>X^7'7>M (M1WM2) . voltage-gated K + channel ©H5 
<H«{rj8HHUTl^-tr^y > h (H5K >t-f h&O'ii 

{fc±&#£ftTl>6 1 1 ^Xf-OiMf Itl^ (0 5W6#$O 0 
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TCT GAC ACC CAC TTG CCA ACC CAT TCC GGC AGC CTG TAGCCGTTCC 1348 
Ser Asp Thr His Leu Pro Thr His Ser Gly Ser Leu 
420 425 430 

CTGCTGGTTG AGAGTTGGGG GCTGGGAAGG GCGGGGCCCT GCCTGGGGAT TTCAAGGATG 1408 

AGGCCCCAGC ATGGAGGATT GGGGGTAGAA TTCCACCCTT GAACCCCAGC AAACAGTCCC 1468 

TCCCCTGACT CCCACCTTGG TAGGGTGCTG CCTCAGGGAG CCATAAAAGT CGGCTGTGTT -1528 

TTGAGACGGC GACAGAACCT GACCCGTGGA GACTGGGAGA GCCCAGCAGG CACCTGTATT 1588 

GCAGGGCTCC GACTGCATGT GGCAGGGGCT CCTGCTGCGT CTGGGCCTGA AGGTCTCTCT 1648 

CCCAGTGCTC TGTCCCCAGT GTTCCTAGCA GAGGTATGCT TACCAGCTG 1697 
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Ser Phe Gin Leu Gin Glu Lys Ser Tyr Asn Phe Arg Thr Ala Thr His 

280 285 290 

TGG TGG GAG CAA CCG GGT GTG GAG GCC CGC ACC CTG CTC AAG CTC TAT 966 
Trp Trp Glu Gin Pro Gly Val Glu Ala Arg Thr Leu Leu Lys Leu Tyr 

295 300 305 

GGA ATC CGC TTC GAC ATC CTC GTC ACC GGG CAG GCA GGG AAG TTC GGG - 1014 
Gly lie Arg Phe Asp He Leu Val Thr Gly Gin Ala Gly Lys Phe Gly 

310 315 320 

CTC ATC CCC ACG GCC GTC ACA CTG GGC ACC GGG GCA GCT TGG CTG GGC 1062 
Leu He Pro Thr Ala Val Thr Leu Gly Thr Gly Ala Ala Trp Leu Gly 

325 330 335 

GTG GTC ACC TTT TTC TGT GAC CTG CTA CTG CTG TAT GTG GAT AGA GAA 1110 
Val Val Thr Phe Phe Cys Asp Leu Leu Leu Leu Tyr Val Asp Arg Glu 
340 345 350 355 

GCC CAT TTC TAC TGG AGG ACA AAG TAT GAG GAG GCC AAG GCC CCG AAA 1158 
Ala His Phe Tyr Trp Arg Thr Lys Tyr Glu Glu Ala Lys Ala Pro Lys 

360 365 370 

GCA ACC GCC AAC TCT GTG TGG AGG GAG CTG GCC CTT GCA TCC CAA GCC 1206 
Ala Thr Ala Asn Ser Val Trp Arg Glu Leu Ala Leu Ala Ser Gin Ala 

375 380 385 

CGA CTG GCC GAG TGC CTC AGA CGG AGC TCA GCA CCT GCA CCC ACG GCC 1254 
Arg Leu Ala Glu Cys Leu Arg Arg Ser Ser Ala Pro Ala Pro Thr Ala 

390 395 400 

ACT GCT GCT GGG ACT CAG ACA CAG ACA CCA GGA TGG CCC TGT CCA ACT 1302 
Thr Ala Ala Gly Ser Gin Thr Gin Thr Pro Gly Trp Pro Cys Pro Ser 
405 410 415 
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